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PifL-s-19500/lA

MIL-T-19500/1
14 June 1957

(see 6.2)
MILITARY SPEC1ffCATION

SEMICONDUCTOR DEVICE, TRANSISTOR, PNP, GERMANIUM, LOW-POWER

T.YPE 2N220

This specification is mandatory for use by all Depart-
ments and Agencies of the Department of Defense.

1. SCOPE

1.1 Scope. This specification covers the detail rquircmtmts for a low-power, PNP, germanium
transistor.

1.?. Physical dimensions. See figure 1 (TO-l).

1.3 Maximum ratings.
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v~rate linea,ly 0.444 mW/” C for TA ~ 25” C.

1.4 Primary electrical characteristics.

2. APPLICABLE COCUMENTS

2.1 The following documents, of the issue in efiect. on date of invitation for bids . . request for
proposal, form a part of the specification to the extent specified herein.

SPECIFICATION

MILITARY

MfL-S-19500 - Semiconductor Devices, General Specification for.
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NOTES:
1.

2.
3.
4.
5.

Metricequivalents(totheneorest.01mm) oregivenforgeneralinformationonly
and arebasedupon 1 inch= 25.4mm.
Measuredinthezonebeyond.250(6.35mm) fromtheseatingplane.
Measuredinthezone.050(l.27mm) and.2W,(6.35mm) fromtheseatingplane.
Allthreeleads.
AllIeadsshallbeelectricollyisolatedfromthecase.
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FIGURE 1. Physicaldimensionsoftransistortype2N220 (TO-l).
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STANDARDS

MILITARY

MIL-STD- 202- Test Methods for Electronicard Electrical Component Parts,

MIL-STD-750- Test Metbods for Semiconductor Devices.

.(Copies of specifications, standards,’ drawings, andpublications required bysuppliera inctinnection
with specific procurement functions should reobtained from tbeprocuri”g activity or as directed by the
contracting officer. )

3. REQKRREMENTS

3.1 &@!. Requirements shall be inaccordance wUhMIL-S-19500, and as specified herein.

3.2 Abbreviations, symbols, anddefbdtkms. The abbreviations, symbois, anddefinitlonsuaed
“’herein are defined in MlL-S- 19500.

3.3 Design, construction, andpbysical dimensicma Transistor sballixof tbe design, constructio~
and physicaf dimensions shovmo”fi~e 1.

3.4 Performance characteristics. Performance cbaracterisiics sbaUbeas 8peciftedi” tables I
and If.

3.5 Marki
--+?

Tbefoliowing marking specified in MIL-S-19500 may beomitted from tbehodyof the
transistor at e option of the manufacturer:

(a) Country of origin.
(b) Mamdacturer%i dentification.

4. QUALfTYASSURANCE Provisions

‘4.1 Sampling andhispection. SampUn&! andinspection shaflbe inaccordance wUbMIL-S-l95OO, and
as specified bereim

4.2 Qualification inspection. QualificaUon inspection sbafl consist of theexaminatfon sandtests
specified in tables I and IL

4.3 Quality conform.mce inspection. ~i~cotiorm”ce i”spectio” shdlcomistof gro”ps Aami B
inspections.

4.3.1 Gro”p A inspection. Gro”p AimpecUon ~htilcoWiatof tieemmkUom titis@specUied
in table L

4.3.2 Gro up BiaspecUon. Group Binspection s~icoMi8t oftiee=miwtiom titisbspecUi&in
table U.

4.4 Metho4sof exarninatio nandtest. Metbcds ofexamination andtest shailhe a88pectfied intable8
I and IL

‘* ,3
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TABLE I. Group A inspection

Sxaminatlonor test

Subgroup 1

Visual and mechanical
examination

Subsroup2

ZOllector-to-base
cutoff current

Emitter-to-base
cutoff current

Subgroup 3

3ma11- signal short-circuit
forward-current transfer
rat!o

3pen-circuit output
capacltnnca

Nolee figure

Small-signal short-cir.mit
input impedance

Small-signal short-circuit
outputadmittance

Small-signal open-circuit
reverse voltage tramfer
ratio

Examination or test

Subgroup 1

hysical dinlensions

Tethcd

2071

3036

3061

3206

32$0

3z4a”

3201

3231

3211

M2L-STD-150

Details

Bias cond.. D;
VCB = -30 Vdc

Bias cond: D;
VEB = -12 Vdc

VC~ :, -4,0 Vdc
IE = 0.5 mAdc

vc~ . -4.0 .Vdc
IE . 0:5 mAdc
1001{ H*<f< 1 MHz-.

VCB = -4.0 Vdi!
IE . 0,5 nuidc

W = 1,000 ohms
RL . 20, 000 ohms
f=lkHz

“VCB = :4.0 Vdc
IE = O. 5 mAdc

VCB = -4.0 Vdc
IE = O. 5 ,nAdc

VI-B =’ -4.0 Vdc
IE = 0.,5 mAdc

TABLE U. Group B inspection

. -,_

Lietbcd

2066

.ti-sTD-750
—

Details

(See figure 1)
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TABLE II. Group B inspection - Continued

●

Examination or teet

tibgroup 2

durability

?r mal shock
emperature cycling)

!rmal shock (glass strain)

1 (lesk-rate)

Isture resistance

I polntn:

>Uector-to-baae
:utoff current

nail-signal ehort-circuit
:orward- current transfer

ne figmre

Subgroup 3

ck

:ation fatigue

:ation, variable
:q”e”cy

stant acceleraticm

fronts!
Lme as subgroup 2)

Subgroup 4

m!oal ntrengtb
adfatigue)

Jethcd

2026

1051

1056

. . .

1021

3030

9206

3246

2016

2046

2056

2006

?036

MIL-STD-750

Details

Omit aging

Test cond. B, except
T@igh) . 100 ~j “C

Test cond. A

Method 112 of MIL-STD-
202; test cond. C,
procedure In; test cond, B
for gro.m lesks

Bias COlld. Q
VCB . -30 Vdc

vc~ - -4.0WC
IE- 0.6 mAdc

VCB = -4 Vdc
IE = O. 5 mAdc

Rg = 1, 000 ohms
RL = 20, 000 ohms,
f.lklfz

Nonoperatin& 1,500 G

approx. O. 5 msec,
5 blows in each
orientation XI, YI, Y2,
and Z~

Nomperatimg

20, 000 G; i“ each
orientation Xl, Y1,
Y2, and Z1

Test cond, E
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TABLE il. Group B inspection - Continued

~.

MfL-f?TD-750 T
Limits

Sxamlnatlon or test P
Method Oetails D Symbol m Max Linit

Sub@up 5 20

M atmosphere 1041 --- . . . . . . ---

icorrosion)

Id points:
kme as subgroup 2)

Subgroup 6 A.1O

igh-ternperafmre lLfe 1031 T8Q = 100” C --- --- . . . ---

(nonoperating)

nd points:

Collector-to-base 3036 Bias Cond. D ~BO --- -14 @dc

cutoff current VCB = -30 Vdc

small- sigpal short-circuit 32% VCB = -4.0 Vdc ke 32 140 ---

forward- current transfer IE = O. 5 mAdc

ratio

Noise figure 3246 VCB = -4 Vdc NF --- 7 d!,
IE = 0.5 mAdc

IIg = 1,000 ohms
R~ . 20, 000 ohms

f.lkfrz

‘~
k. 10

iteady-.chte operation 1026 PC . 20 mw min. --- --- --- -..

life VcB = -12 Vdc

!.nd points:
(Same as subgroup 6)

5. PREPARATION FOR DELIVERY

5.1 sae MIL-S-19500, section 5.

6. NOTES

6.1 =. The notes specified in MIL-S- 19500 are applicable to this specification.

6.2 Chanse s from previous issue. Asterisks are no! used i? *Is revision to ident~y ch~ges wi~
respect to the previous issue, due to the extensiveness of the changes.

Custodian%
Army - EL
Navy - SH
Air Force - 11

Review activities:
Armv - EL. MU. MI
Navi -S+’
Air Force -11, 17, 85

User activities:
Army - s!4
Navy - CC, MC; AS, OS
Air Force - 14, 19

6

Preparing activity:
Navy : SH
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